Our interest here is centered on the question of when *X (always with the coarse topology) enjoys some of the usual separation properties. As an example, if (R, v) we can construct extensions * in which *X can be To (even Tichonov) for a large class of spaces X.
To begin with, we confine our attention to ultrapower extensions * IIo() where D is a free (that is, nonprincipal) ultrafilter on a countable set I. Then * is automatically e01-saturated (since D is countably incomplete) and its elements are equivalence classes [f] [f]o of functions f d; homeomorphic (x *x is a homeomorphism) and that *[X] C_ *X is a dense subset. This is true for any extension *.)
The ultrafilters of special interest to us for the purposes of separation properties are the so-called "separative" ultrafilters of B. Scott [10] and will be discussed starting in 2. The reader is assumed to be conversant with some of the more well known properties of ultrafilters on a countable set (e.g., selective ultrafilters, P-points, etc.) as well as the Rudin-Keisler order <n/ (see [3] , [5] , [9] Our first proposition is an easy consequence of the definitions involved.
1.1 PROPOSITION. *X \ *IX] is nonempty and self-dense (i.e., without isolated points). Thus *X is never discrete.
The following lemma is true for general to -saturated extensions, and is a basic result of model theory (see, e.g., [5] n.< *A,, t. That is, (*U. n < k) is a finite subcover of v.
I
A point x X is a weak-P-point if x is not in the closure of any countable subset of X \ {x}. X is a weak-P-space if every point is a weak-P-point, i.e., if all countable subsets are closed. Clearly, a weak-P-space is T and "anticompact" (i.e., no infinite subset is compact); and a P-space which is T is a weak-P-space. We will be concerned with these classes of spaces in the next section; for now we record the following. (Ui  I) is an open cover of X. If U U, is a finite subcover then *X *(U tO U U,)
*U U U *U,, so *X is compact.
For each x X, let/x(x) n{*u x U z} denote the "monad" of x. If *X were T then/x(x) would be {*x} for each x X; hence given y *X \ * (i) If X is a weak-P-space then *X is T.
Proof. Let f, g to ---> X be equal (mod D). If
(ii) If X is a normal weak-P-space then *X is Tichonov. (iii) If X is a normal P-space then *X is "strongly O-dimensional" (i.e., disjoint zero sets are separable via clopen sets; equivalently, fl(X) is "0-dimensional" in the sense of weak inductive dimension).
(iv) If X is an extremally disconnected normal weak-P-space then *X is extremally disconnected.
Proof. (i) By (2.5), *X embeds in w(X), a compact T-space.
(ii) If X is normal then w(X) (X).
(iii) Regular P-spaces are strongly 0-dimensional, hence their Stone-(ech compactifications are 0-dimensional. Now we can make believe that X C_ *X C_/3(X). Thus fl(*X) fl(X), whence *X is strongly 0-dimensional.
(iv) /3(X) is extremally disconnected and *X is a dense subspace. Proof. Using CH and Theorem (9.13) of [5] there are nonisomorphic selective ultrafilters D, E on to. Since both are minimal in the Rudin-Keisler ordering, they satisfy the hypothesis of (2.3 (iv)). Thus D E is separative; so by (2.6), (o.e)to is a Tichonov space. However, by (3.2), (D)(e)to fails to be even regular.
3.4 Remark. Under the CH, the converses of (2.4) and (2.6 (i)) fail" there is a Hausdorff space X, not a weak-P-space, and an ultrafilter D /3(to) \ to such that )X is Hausdorff. For let D, E be as in (3.3) , and let X e)to. Since 'e)to is Tichonov, hence Hausdorff, and the natural bijection (v)(e)o is continuous, we know that (Z))X is also Hausdorff. But X fails to be a weak-P-space by (1.4).
